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(57) Abstract 

Received OFDM signals are transformed 
from a time domain into a frequency domain 
by Fourier transformation (12) to generate a 
vector sequence of each carrier wave in the 
frequency domain. Necessary dispersion pilot 
signals and termination pilot signals are 
extracted (13) from the vector sequence and 
divided (15) by a modulation complex vector 
to estimate transmission line characteristics 
relative to the dispersion/termination pilot 
signals, and the transmission line 
characteristics are interpolated (16) to estimate 
transmission tine characteristics relative to the 
information transmission carrier wave of a 
synchronous detection segment. The vector 
sequence is delayed (17) by one symbol. The 
interpolation output is selected (18) in the case 
of the synchronous detection segment, and the 
delay output is selected (18) in the case of a 
differential detection segment The vector 
sequence is divided (19) by the selected output, 
and the result is subjected to synchronous 
detection or differential detection and 
demodulated (20) to generate digital information, 
realized. 
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22 ... Division 
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14 ... Vector generation 

15 ... Division 

16 ... Interpolation 

17 ... Delay 



lhus, high quality demodulation and demodulation suitable tor mobile reception are 
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m * ^ t , m x.\tm m & tt 5 d v b - t m , i- * t> 

ETSI 300 744 (ETSI : European Telecommunications 
Standards Institute) fa # Vf h <5 0 

IIOOFDMfelJili, 0»J *. WE 2 k * — K ( 2 k li , 

0 F DMj|fS:4)Jt5B©Ra7 - ]) ^ & & <D z? A* & 
^S 2 0 4 8^#*-TS) -C , ifiSillEtl 7 O !) 

>f xjl v Y (Scattered Pilot) \t % 4 5 ^rir U.7 Ojfti 

6 £r il t£ -<f ta v ^ (Continual Pilot) ff -5§- \Z. , 1 7 dp- -r y 

r <d & ffi'Jiapit $r (tps) in , 15 12*^ vt<dm 

1 l^tU7©j«ii!!i©l^/Wny h « # 5> flfc ^" ^ n ^ 

i oo^i^jjovrt-cro/g. jg#Kiaas i 2 > -t D r in #) Ifl g 

b T BB B $ ti X *3 «9 > B# ^ gfi B Yi 4 i/y^/>^^|:^o T V N 
■5 o 

JlrtistfJleite, =SfirU T#*kSriBd>t,iei2:od»bi 7 0 4, 

7 1— j± [h <n is > # & ^ n & o fa b 6 7 its h # f& 

o MI f li (l) 3CKiJ:**+yT#*§-k<z>iRi£»n;:ga 
iJti5o (1) iU£*5V^, mod tiim£i&iW-t:&t> V * p 

k = 3(nmod4) + 12p ( 1 ) 

Ift/^PS' ^fitli, ^-t U 7f ^-k = { 0 , 4 8, 5 
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4 , 8 7, 1 4 1, 156,192, 201, 255, 27 
9, 282, 333, 4 32, 450, 483, 525, 5 
31, 618, 636, 714, 759, 765, 780, 
804, 873, 888, 918, 939, 942, 969, 
984, 1050, 1101, 1107, 11 1 0, 113 
7, 1140, 1146, 1206, 1269, 1323, 
1 377, 1491, 1683, 1 7 0 4 } ©JSi!iKi:KI 

itifjO^tfc&^att/W n y Mif IJ, ft ^ ft SB g £ 
*i5-*^!)7ftki:»U:t5PN ( M & Si & ) l)iJw k ic 

(2) ^(-^-r^#-<^ H^c k>n ^ x ^ x mmm. 

^tPttife^^o (2) 3; IJ1 *5 V^ T , Re { c k> n } ft 
* H c k( n (DMWt1ft%$tt>L, I m { c k> n } fi ril # SB «: 



* fc x T P S (Transmission Parameter Signaling) t \~£ 
tlSSiJitfiitli^ t y Tf = ( 3 4, 50, 209, 

346, 413, 569, 595, 688, 790, 901, 
1073, 1219, 1262, 1286, 1469, 15 
9 4, 1 6 8 7} <D iS i£ j£ (31 SB B £ ft > > # U {Z. 1 t'y 
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fctSi:, W I* ( 3 ) 3£ ^ -T % St * h /V- c k> n 

^•*fiit5iliK«, i/y^;^T?i»2tPSK (Phase 
Shift Keying) ^ P $ *b -5 0 



ffi L , 7 W - A (D 5fe g y /l' (i^^#/U#-^n = 0) T* 

n . m w it n * in -r « w in * « > Bti©PN^^jw k 

^5^T, (4) SI^Ttfi^^ ^^c k>n i o T ^ 1 ^ 



.«R i£ «t » f -f ^^A'WfRliS^V^T; Q P S K % 1 6 Q A 
M, 6 4 Q AMf |§$ix5o 
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0 1 0 H-J3^T, ^ff ^tifcO F DMltf ttf a-t l 0 
1}Z £ o X mfe&mmZtl. 7-y x^ftiKl 0 2 tC «fc o 
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?|J t ft Z> o - <0 -< 9 h^?!li^ft'^0 f h 'tt tti @ 3§ 1 0 3 

s.t/is^^^^c y h f4 m m g& 1 o 9 tii&$n5o 

2 # ffi tl i~ 5 -< * h A> &\ h ft ft 4 n >y h ff £ ft ffi 5 0 
^< * h ^ 31 4= la] 1 0 4 li, # ft ' W o * httttSIH^l o 3 

-c t* m £ ax # m n ^ Kt^tJiitis-raagu**-*^ h 
^ c k> n %m±-r & „ ^nei o s«, ^t^v d ^ hi 

t±S [Hi ^ 1 O 3 fttai^tifc^l^'f n f hf& * «r * h /Hg 
£ lei g& 1 0 4 3S3B&-r3«3B'<? ^K'ltt, ^ <£> ^ *S 

frb ft Wc '< J 5, hfttl:«5feg|K«fttS:*llt5. 

M IhI 1 0 6 14, |& ^ [U Bg 1 0 5 T*#^»Hfc^lC/W o 

v v m \zl & z> e m ss # t£ & ffi ffl u t , ^ -c © ift si snu a» a> 
5fei§i^!|#tt^tst5 0 iiniK i o 7 ii v 7-y xfj^ 

t a» a> 5 in ri i k i o 6-emnE£nfefemi&%f®ix*mLTm 

Sfl^i&i-So M m BS i o 8 , liG^lt§ii)*t 7 ^ 

O^H^S^QPSK, 16QAM. 6 4 Q A M 3£ ) 

-c i& ir- m as 1 o 7^a^t5i^»i^iit^«iL, ^ i£ £ 

7c: t* w ^?/Hti?r#5. 

1 0 2 a* W -T 5 ^ ? h ^ ^"J b ig y< 4 n y h jf # £ tt 
ttSi-^o * h A' 38 £ HI gg 1 1 0 tt , li^Wny h W HI 

as i o.g-cttnusnfcifjt/wniy i^jsts^iai 

Hi^^ h/V-c kjIl ^«4t5, i$#H]ftl 1 114, aSjR'W 
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? fa- £ msgi i o^^itssi^^ f a *c i& i tit 

& [§] S§ 1 1 |& » 1 1 1 T'l^^tifcSt/^ d 

y{ ^ y< ;V * ^ ft & & # 5 „ 

is » m 7* 

«5:feit5iifeotitQ P S K, 1 6 Q A M , 6 4Q 

a m % k «t <s ife *r t£ w & 88 a* i£ $ ti x *5 19 , <e> tg ss id n# iw 

M gfc <b ft # «fc n 5, b^blft^^^se^lS^tiSrsptt 
5 £> , 7 * - 9* -f ^^"^^J:oT^iiifS^t4c7>^'fk^igv> 

^iffltli + # 'et 'fS i|§ op ffi ^£ V ^ 1$%> "n" <^ ^> o 

32 H ^ s£ & 1 o(r^* c> H t ^ S fe J6 , -g^r-f v* 9 A 
mm * & W) L # £> g ft T # 5 J: ? 7 s J*J*J\'ffiWL*fc 
iH -T 5 *R iH « O W t£ s£ » § fS fc. iS L #J x. g£ Ift.Q P S K 

M £ * A L t b X t> , ^*©feiS«liJ5'>4< ftoxa 

^ & m < ^ 5 o 

* a«/w p y h m a* ^ (o * * v t m m a <d m m 

$L <D p ^ (D ^ th \Z. ®, iBt cS fa X & fc. s iftA'/f p y h 
ft b *i £ "C # 5 {S i§ S§ <D 4 y^/w^^f tftlcf 0ii/y 

# a as ra g (Hftin«[o*/h««E*raB8wjS»») ©a^wi© 
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^'f^tsif i-i tfct i^#s^*a * fc, jg m '< << * . 

v Y \% -*§- h felt £ ti 5 fciUSS (O << is ;v x & % kz. iff Y) jg L 
^ £ c * J; ? icIl/W n y MltSrillLfcOFDMe 

27 5£ fi J£A T £ 5 K: « f£ £ ix 5 „ 

m.%c<oti&m$nz.&m*Mvx <? ■< v ? m n % & m-r z o f 

*^>f P y h ft f t | S X , HUBE 1 O J£/. _h <7> i? h^-fe 
^ y. ^ h m I- *u ? H I*) MS ift ffl * »* 2£ ®j tft ift ffl «> ^ -f jK 

H X $t m -T 5 ft & '* 4 » v Mf Sr BE L , S^y^^t tl^ 
Cflftfto*«»tSKi^i![S;#M«li«eoTM (Mtt 
2^±©Silt) ffiffitli/7l^*-^y^ ( M.ffi P S K ) 
2> V ^ ^ i/ ^ /l^ ^ 1? CO ^ ©J M t@ fi[ +@ 7 h - 4 is f \z. X 

%% us & ife & su 15 4 9 J ? '■*> m n \z o t m m -r z m n & m ft 
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w * m u , 

- >r > ^* \z. x <o mm-r z> ttmmnfcmm ^ *m i- , m m -r £ 

^ $s it k ^ i£ u& in m. * m ti f j v- ? /v m n o t m -r 
5 « ^ m m m ^ * ib l , 
mi is as b s» hfits:, wimmnfetiim-t r * > 

fa-Jib LTffl^5*a-CfcoT, 

m he |pi » & & ffi -fe ^* ^ > h -e , > >- # >v n m a m m. w. 
frmmft\zft&Ltcmmwi\z^mMmfo&%fj£<D{iLfi!R urn 
m x & m -t z> & wt '< a n y v m % sa t , svy^^^i 
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— -f ^ ^ a 14 v- is i$ JV jj ft T <D m Wi M m itL f@ v- 7 h ^ — 

4 ^ r \z x 9 ^ m s in if $s & m m % sa u , ± ie u ft <r> 
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s&ia^Ki^^^-fe^^ v h -cm* , & ^ ^ # a/ £ t> nn c & 

%L s< J u 5, hfg Sr E L , fe^y^^t t CiSct©jHSIi 
»^SK«ftai»Sr^*Dttf» ^ -o T M fB *B ~> 7 h^-^ y 
^ & £ ^ # /i' ft ^ <7> a 8& M 4£ ^ V 7 h — ^ ^ ^ 

sse w s j* «» ^ -r p f- i ^ i- E u , -bsaj^^o4»i^-» a 

Mc: *J »* 3 Jitf IB # tfc n * Mt-*©««fc3fcEtt<Z>IS8H3:& 

(3) (i) * & i4 (2) <z>*^ u:*5 v^-c , h« ie mnm®: 
ia^iij^^ffl-fe^^ v k tB h m m m b m m <d m & m 



WO 99/01956 



PCT/JP98/02942 



10 

bq e « , -i$&m<D%zw t -r z . 

(4) (1) * 3ft tt (2) ©i)«|:*5^T, ll& IB IP] »i $ ft 

<z> ft& ia ig a ^° ^ o y hm^(Dmmmmm t . mt&mm^^. 
— gB*ia<z>iatt<*:-rs„ 

(6) (2) cDfflffig»J:*3 v^T , iulEIWI^^^ffl-fe^^vh 

-cHt.'fl&SBii^j^^ns/ h m & <d m m m m m % „ m ia m. m m 

iSfflt / ^ y h <d ft! fa m m '* << <=» * Mt^roJSSEgcBEKtf) — 

(7) (1) ~ (6) <D ^ T tt ^ <D ffif& 1Z *5 V> X , itufBtt 

( 8 ) ( 7 ) O^J^ICtJ^T, HtT S3 ft? # It *R (*•>•>- tf« A- 
|£]T'<7>^®!j2f@{£fBiX:7h3r — -f;/^ (DBPSK) \Z. «fc 9 

(9) (7) ©«^|:*J^T, fiulBlHl^^^fflir^^^h 

(10) (7) <D ffi f& iZ. *3 V> T , HUiaPJW^^ffi-fe^^^ 

(l i ) ( i ) ~ (io) ©^f n^©i^ci3v^, bu 
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(14) (2) go U: £> T , hu IE m n 4ft ifeffi & tftl 
tfe ffl -fe- ^ * > K -e tt , ^ix-^tuMlBftAnfflfffteaiff^-RtJ 5 

jttt^-Yfjxi-m^-fe, « ^ f+ *p t£ *r <s i£ m 3- r m m ^ 
a v h m ^ t <d wi ^- ^ ^ ^ ti m m. mmm <d m ^ - v ^ m ^ m 

(1 5 ) (. 1 ) ~ (14) <D i-* 1* fa (D ffi f& \Z T , HU 

(1 6 ) ( 1 ) ~ (1 5 ) OV^f *i^Ott)$|!i*5V^T, itu 

re » * ^- p * hfetttiiaifttfeSffi*/^ > hcfiiffl 

CO «t i£ & (O \z IE g -T -5 o 

(17) (l) oij«t*JV^ts l3fi<ot^^yhfci 
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=3r ^ V T <D m i& & ffl V^ fc ^ ^ -f a y h ^ ft 9 , 1 

fiot/^y Mi l o yTwIl&fi^^ix, If? 1$ 

^ ftc -C tt 1 4 O 5 df t y 7©tl!^^fflV^bn, 

?WfBI^Sf}&i£ffiir^v WjS, 1 ^ >- /J< A< & ft *) 9 V 

r <DV&m$L& m^^tcftwt'*^ » y h ft * £ , 3 ^r-Y v r <d m 
mm & m^izniJotiin&T&iB t * 9 e * ^ y r <d ^ & 
tt ^ ^ ^ m £ a> <b # j& £ *^ 
mt&mW)tfi$Lm-t r * >- h & > 1 117 ©.» ^ & * /b 

v^ fc ft flq -It «■{& ^ 1 , 1 ^ ^ y T <z> «s i£ £ ffl v> C ^ -f 

n y Ms 9 6 * y T<DM^ScS:fflVNfctS#^^«-^ 

(18) (2) ©ii$i:*J^t, i3m<D±jr*^hbi 

<@ <D ± >f * ^ Ull 0 8 t yr<Z>«fti3|^-C«fiJt$tu, 

hu fa psj m -tft & ffl -t r >- f • *s > 1 >- ^ ^ & 9 9 * y 

V^fc ig ffi y< -f o 5/ Mlf i, 9 6 ^ t y TO^lSt^rffl^fc 

m n b m m % t t»h m & £ n , 

3tftant#fs#i:, e * -v y r cd i& m & % m ^ it m m '< << * 

v V m t , 1 * -Y y T CO ft & Sr ffl l/> fc ft *B /■? p y Mf 

^ 9 y r <d m m $l % m ^ ti ffi m& m m t b m 
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* 7h % * ft W l£ ^ *> 5 m m ^ » ti , T <£ 5 IE # f& £ *t 
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fa - ^ IE #1 <9 S T 5 Bfl aaj # © . 

i»B»«[^>f b y Kit, «reftAH»*fisa6«#, w la w 
« e ^ ft t , iwE»»^>f o j/ hat, ie m m m '< << * 

8ft IB E ?«J ^ & T? tt * ]|frfEfl?«*&i8'Wny h ft # Sr fifr IE P3 

Sfl & & ffl -fe y k i^ *^ it -s fa ^ m ✓ ° < » f ft s - <z> m tit 

^^lEgfiu, ffimmm&itiim-t r * * h ico^t is, s&is# 
tfc ^ ^ P y h jf ^- */ is # >\< n m r m m. & & m n m ie m 
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